
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



# S! &! s 
Application Number 



10-2003-0028176 



e i! ^ ^ ^ 
Date of Application 



2003td 05^ 02^ 
MAY 02, 2003 



Applicant(s) 



91 




SAMSUNG ELECTRONICS CO.. LTD. 



2003 



11 



COMMISSIONE 



m 



14 




1020030028176 



^^ '^T^}: 2003/11/20 



im^^m 0006 

[XilS^XH 2003.05.02 

[^731^©]^ = ] H01L 

ssii £Hxi -s( L a t c h-u p )oii 2j& m.mm ^J\m ^ 9X^ 

[="■§21 S^SUl Semiconductor device capable of preventing current flow of 

Latch-up 

[SSI ^^slA^ 

[SSiei3H] 1-1998-104271-3 

[□E-ieji 

[ □ dl ei 3 H ] 9-1 998-000334-6 

[ S ^1 S S ^ ei a ] 2003-003435-0 
[□£1211 

[CHaioj^H] 9-1998-000541-1 

[SS^ S s] 2003-003437-4 

[^9£| 9^a:»ll AHN.Soon Hong 

[^eJS^eiSl 721218-1822519 

[^eeiSl 440-330 

[^^1 4^S!AI a! a! e 333 ^gO^E^^ 107e 204S 

[^^1 KR 
[^^SXH 

[^s°i ^^s:)!! o\mm 

[^S2| S^SiPIl LEE. Jung Hwa 

[^eje^aS] 661117-1769918 

[^Sffl^J 442-736 



22-1 



1020030028176 



Ol 



Ji: 2003/11/20 



^^^Ai m^=? '^mm m^M7Bx\ ^!^o^^^M 703e 

i6om 

KR 

01 (2J) CHBiei 
S^^&J (21) 



20 3 

1 s 
0 a 

18 1^ 
715.000 ^ 

1. fi^^AI- SA||A^(£^)_1■ 



29.000 
1.000 ^ 

0 m 

685.000 



22-2 



1020030028176 #^ ^;^>: 2003/11/20 

^o. 5qa. o^^S]^ sxfl^ofl o^;islo^ ^ a>olc^^ ^oj-^ ^^*V^ ^1 1^ <^^* 

^1^^ 1 ^'a-* ^^^v^ ^1 1^ >ij-7i 2 € ^-^-^ -^71 

"^^^ ^1-71 1 >^V7] ^1 1^ ^^^1 til-oia-el- H^^l^B] (Bipolar 

Junction Transistor : BJT)» /^l 1 €^.^^1 ^^7] 3 = ^ ^^1- ^} 

tvcf. ^ ^^ofl tti-s. tivs^i ^^1^ sfl^oii jL^<a-# <y7>*H ^-^ n 

1: sfl^l-'y(Latch-Up)<^l ^tl- ^^h^l* ^ ^H^l ^^l<=>fl 
S. 3 
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efl^l-'aCL a t c h-u p )<^1 Ji^^ ^ o;t^ ^^1 {Semi conductor 

device capable of preventing current flow of Latch-up} 

-E. 1^ 'a^^^ ^£^1 ^^1^1 eflo] cs>-^2^ ^1^5.1- q-Bl-tfl^ 

:£ 2^ £ 12^ aVs^l ^^1^ M-El-^^ S^olcf. 

£ 3^ ^ ^^^^ '^M'^M ^£^1 Eflo] o>^o| cfigi* M-Bl-vfl^ £^ol 

£ 4^ S. 3^1 ^^^1^ ^^SS M-Eftfl^ 

^ ^^^^ "Vi^l ^^1<H1 ^tb efl^l-'^'^l ^tb ^1-^ ^ 

-^^^ ^ ^-^-71- -^^7101 M-ol.7> ^£^1 ^j-^lofl ^^o] «VAg^cf. 
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<8> £ 1^ 'a^^'Jl ^£^1 ^^1^ eflo] ^"at* M-Bl-tfl^ -£'ac>lcf. 

<9> £ 2^ £ 1^ ^^n] ^^1^ M-^^^ :£^<^li=t-. 

<io> £ 1 ^ £. 2* %3i^}^, 1 N P ^ <^^(110):2l- N ^ 

(120)ol #;«fl*>Ji, 91"^^ P ■1(PW)<H1 P ^ <^^(130)<>1 €-;«llt!-tq-. P M(PW)<^1 91^^ >fl 

2 N €(NW2)<^1 N ^ ^-^r *^^(140)o] 
<ii> ^] 1 N ^(NWl)S] p ^ ^A]. <:g^(ii0)<Hl^ 3ll^(Pl)7l- <S^sitq-. 1 N M(NWl)^ N 

^ <^^(120)<H1^ ^'a-CVDD)^! P €(PW)2l P ^ l^^a: <^^(130)4 ^1 2 N 

^(NW2)^ N ^ ^-tl- <^^(140)<^1^ ^^1 ^^(VSS)ol 
<i2> ^1 1 N €(NW1)^ P ^ ^^ *^^(110)2|- N ^ ^-y: <^^(120) ^ P €(PW)^ P ^ ^-t> 

'^^(ISO)^ w><^ll-2l- B^^1:^B1 (Bipolar Junction Transistor : BJT)(Q1)» ^^^tbcf. 

nelJl 1 N €(NW1)S1 N ^ (120)511- P €(PW)S] P ^ ^A}. <^<^(i30) ^ 2 N 

€(NW2)^ N ^ <=g^(140)^ wl-oi^el- B€^1^eKQ2)» ^^^^4. 

<13> al-ol^5^ Bqfl^lriiE-l(Qi)^ PNP ^ H^^l:iBlc>lJl S.^^]^^]iQ2) 

NPN ^ B^^l:iB^olcf. 
<i4> wH^el- BSfi;^liE^(Ql)^ tiflo1>i(B)fi^ ^^Bl(C) >^H°il^ ^]^] 

^:^]^B\(Ql)^ ^Elti.(active) ^J-Bfly]- s\o] ^51^(101)71- ^^-cf. 

<15> ZL^C-il 3|]^(Pl)oll ^3:^ Jl^'?]-, ^ ^"S ^'^-(VDD)^!!- PN ^^gSl € ^ 

ci^v ^<a- efl^t oi>^^ 7>;^1^ ^<a-oi oi7>sl^s. wH#sl- ^'Jl B^;^l^Ei(Qi)^ 
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<16> W>oll.s^. B^^1^EKQ2)21 ^eJjEi(B)fi]- tiflol^(C)^>o]o11^ ^oj-^ ^<a-ol o]7}^ 

o] 9X^B.s. no]^(c)^ oioiEi(D) ^\o]o]] ^-y-^i 917}^"^ ^}°]^^ ^-a 

<17> zieic)! ;^-l^(Rp)<Hl 2]^^^ W>ols.2^ H^^l (Q2)Sl tiflo] >;(C)Sq- o]o1e-1(D) >^}o] 

^'a-*^! '?l7>5l7fl S|<H «Ml-e1- H€:^l:iEKQ2)^ ^-^B^W. >a-^7> S\lL ^^(IC2)7> Jl^ 

^. 

<i8> o]9]. ^o. ^^ofl o^^>o^ 1 N €(NW1)^ <^^(110)2|- 2 N €(NW2)^ N 

(Latch-Up) ol&l-Jl *M ^£^1 ^^1^ -^^^^V^ 
<i9> ^ ^vt^o] o1^ji^>^>^ s^^]^ 2fl^l-<a(Latch-Up)«fl ^tl: 

. ^1 2 M ^ 3 ^Hl^>^ ^^-^S 
<21> ^1 1 s^]:^ ^o] <g^Sl^ 3Jfl^o11 <?^^£]t^ ^ W}olo^>^ ^oj-^ ^^*>^ ^1 1^ ^■ 
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<22> 3 ^V7l 2 ^oll <y^^H «fl^l^^ ^1 1 n^^^V^ ^1 1^ '^^^ 

<23> >^i-7l ^1 2 € tfl-f-Sl >a-7l <^^^ >S-7l ;H1 1 >a-7] 1^ <^^4 

H^^l^Bl (Bipolar Junction Transistor : BJT)» ^>^^^]-<>^ ^7] ;0l 1 ^^-f- 

<24> >^7l ^] 2 -1^ <^<^3!\- ^7] 1 ^ A}o]6\] Ufl^]5]D^ 2^ <^^# ^ 

<25> >^V7l 1 P ^olJl, >^V7l 1 ti. .^V7l ^1 2 <^ « ofl ^ >^7l >sfl 

1 ^'a-^^l 'y7V£lD^. ^7l ^1 2 A^y. P %o]ji^ ^7] ^] 2 A-lti. .^71 ^1 2 ^<Jr 

<^1^ ^j-71 ^1 1 ^<a-ol ol7l-£)^ 
<26> '^71 3 €^ N ^1 3 ^iti- -a-7l 1 '^^<^1^ ^] 2 ^ 

1 ^AV c^^^ ^7] ^1 1 ^Q] ^] 2 ^aJ- ^ ^ >^7l 3 ^^1 1 

<27> ^71 ^1 1 ^ ^ ^7] 3 €^ N € ^]^.^7] ^] 1 ^7] :4 1^ ^ 
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ol^o^^cV. ^V7l 2 ^V7l <^^^ ^7] ^] 1 Irei-i^V^ ^SiO]V^. 

<29> >^7l 3 (depletion) ^Efl(type)fi1 2-^ B^^I^B]* 'Sr^ 4^ ^ 

<30> ^7] 7]^^ ^^^^}7] ^ "0:^^ ^] 2 ^£^1 ^^1^ ^1 1 N 

^1 1 P € ^ ^1 2 N ^ultVcf. 

<3i> ^] m ii]:^ ^o] <^^s\^ sfls-ofl oi^siH M w><^l<H^ ^^*>^ ^ 

<33> 2 N €^ 1 P^ofl <?I^b:><^ afl^lsl'^ ^^1 ^'y-^ t^^*>^ 

<34> 1 P <i<^j!\- ^7] y^] 1 ^-^M ^^^^ P^ ^-^T '^g^^ T^«l*> 

^ ^1 1 P€ ^ ^7l ^<?i <^<^5i|- ^7] 2 N€ ^>«^1<^1 «fl^l^^ P^ '^^^^ 

^1 2 P« ^tilsr>^ ttcf. 

<35> ^V7l ^1 1 N €^ ^V7] ^1 1 A-lti. p p^ ^ >^V7l 

m ^}o]^^ H^^li^iE-l (Bipolar Junction Transistor : BJT)# ^ 

^^3^><:*^ -^1-71 1 N^^-^Bi ^1-71 2 N ^>c]:^>^ ^^^^ t!:^-. 
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<36> ^ ^v^j!\. ^ ^Vi^o^ ^^^o] o]^ ^ ^ ^^g] ^X\6\] o^^|.o^ ^^^^^ 

§1 ^ i^v^o^ a>^^t!: ■^^I'^ll- <=^]^]t}^ £^ ^ :£ia<^l 71^1]^ vfl 

<39> £ 4^ ;£ 30^ tiVi^] ;g.^]o] M-^l^^ S^^^lcf. 

<40> £ 3 ^ £ 4* ^S^V^a. ^ ^^1(300)^ ^] l€(Wl), ^1 2 €(W2) 

^ 3 €(W3)* ^wlt!:i=l-. ^1 1 €(W1)^ ^o] <a^El^ 3fl = (pi)oll <^^S\x^ ^ wl-o] 

^"a-CYDD)^ ^-tl^m ^] 1^ ^-a: ^^^(320)* ^wltbnf. 2 ^(W2)^ ^1 1 M(Wl)<>fl 
ol^srl-cx^ tifl^l5]H ^^^^ "^^(BR)^ ^wl*>Jl <^^(BR) i2^1^<^l^ 2^ 

<^^(330. 350)^ ^Hl^T=1-. 
<4i> 3 €(W3)^ ^1 2 ^(W2)<='11 <?1^*H ^1 1 ^'a-(VSS)* ^^^>^ ^^1 1^ ^■ 

^ <^^(360)-i: ^tiltbcf. ^1 2 ^(W2) vfl-^S] <^^(BR)^ ^1 1 ^(Wl)^ ^1 1^ ^ 

^(320):^ wl-ol^e^. H^;=^l:^BKBipolar Junction Transistor : BJT)(Q1)* ^^^^} 

^1 1 €(Wl)S^Bl ^] 3 €(W3)S. ^^.M. 
<42> ol§>. £ 3 ^ £. 4^ %^^}c^ ^ ^^<H1 it).^ av:£^] -S-^^ ^^tbcf. 

<43> £ 3 ^ £ 4# 1 M(W1)^ ^1-^ ^o] <^:^s\^ 3ll:E.(Pl)ofl ^ 

u>olo^^ ^oj-(VDD)^ ^<d^>^ ^1 1^ "^^(320)* 
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<44> 1 ^(Wl)^ N "^o]^. :o.^JL ^ tiVojcH^ ^'a-(VDD)^ ^€ ^-a-om-. ^1 1 €(W1) 

^ ^1 1^ '^^(320)^ N ^ ^^^^4. ^^(Pl)7> ^^S)^ <^«^^ ^1 2^ ^■ 

^ ^m3lO)o.S. ^-i-<^^cf. ^],2^ ^^(310)^ P ^ 

<45> 2 ^(W2)^ 1 ^(Wl)ofl -y^^l-c.^ afl^l^lc^ tfl^^oi] ^^(BR)^ ^wl*>Jl ^'^ 

<^^(BR) ^1 2^ <^^(330, 350)* ^^ItlrCf. 

<46> ^ t\ ^^^}^, ^] 2 ^(W2)^ ^] 1 A^a. ^(SWl), ^1 2 ^(SW2) ^^13 -'•i-y. € 

(SW3)* ^tiltbcf. 1 A^ti. ^(SWl)^ <^^(BR)4 ^] l ^(Wl) ^}o]6\] ^] 2^ 

^-tl: "=^^(330)* ^tilt!-^. ^1 2 €(SW2)^ '^^(BR)4 3 €(W3) a>o1«11 Hfl^ls) 
1^ ^1 2^ <^^(350)* ^altl:cf. <^^(BR)^ ^1 1^ ^^(340)* ^^l^l-fe ^1 

3 ^iti. ^(SW3) <5lcf. 

<47> ^] 1 >v|ti. ^(SWl)^ P ^1 1 'H-^. €(SW1)3] 2 ^-a: «^^(330)<H1^ ^1 1 ^ 

<a-(VSS)'^1 ^7>^4. p^] 2 A^ti. ^(SW2)^ P ^ojZL, 2 €(SW2)2l ;Hl 2 

(350)<H1^ 1 ^<g-(VSS)c»l ^7>^c|-. 

<48> s X\w ^(SW3)€- N €<^l:il, ^1 3 €(SW3)21 ^] 1 <^^(340)<^1^ ^12^ 

<a-(V2)ol <y7>^cf. 3 €(W3)^ ^1 2 ^(W2)«^l 91^^^ wfl^lsli^ ^1 1 ^SJ-(VSS)* ^^*> 
^ ^1 1^ <^'^(360)* ^«lt!:i=f. ^1 3 €(W3)^ c^^Bl^ (depletion) ^tflCtype)^^ 

H^^l^E-ll- i?}--!- ^ ^1 1 ^^(VSS)^ ^^1 ^^c^li::!-. 

<49> 1 ^(Wl)3)- 1 A^H. ^(SWl)^ £ 1^1 ^SflS) 2fl o] 0>^ij. ■^<a5:>7fl PNP ^ H>oll- 

2f B^;^1^eKQ1)» ^A^tbcf. w><^ll-e}- S^;^l:r^iE^(Ql)o) «flo]i(B)sq- ^ 
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^"a-*^! ^7>5]^ wl-oi§2l. ^^>5i HsH^l^^iEKQl)^ ^Ely.(active) ^Bfl7> ^o] ^^(ICl) 

7} 

<50> zL^t^] 3fl:E.(Pl)o|l Efl^ijE^ ^t}c^ Jl^-a-, ^ ^*a-(VDD)3}- PN ^'S^ € ^ 

^^a-^ cltb eil^i ^1^1-* ^«a-oi oi7].5]^^ «H#el- ^'Jl S^^l^El(Qi)^ ^ 

E^a. ^i-Efl7V ^1^. ttj-el-^i ^^(ICl)7l- ^^v^. 
<5i> 1 ^(WI)SI 1 ^ «^^(320)3i|- >11 1 A^a. ^(SWl)^ ^1 2 ^ <^^(330) 

^ /^l 3 €(SW3)^ ^11^ '^^(340)^ NPN ^ ^Hl-el- H^^l^Ei (Q2)l- 

4. 

<52> zL^cfl 3 A^w ^(SW3)^ ^1 1 ^-tt '=g^(340)<^l tl7>5l^ ^1 2 ^<y-(V2)5l ^-y- efl 

S^^H NPN ^ wVol^el- H€^l^EKQ2)2l olnlBl(D)i4 Hfloli(C) a}o]6\] 

<53> ^, ^ ^^^<^l^i 2 ^<a-(V2)^ 1 ^(Wl)sl 1 '^^(320), ^1 1 ^^.^ € 

(SWl)Sl 2 «^^(330) ^^13 a-^w. ^(SW3)^ ^1 1 <^ ^ (340)-e-S. ^^^s)^ wfol 

#51- B.^^]^B\iQ2)^ tiflol>i(C)i2l- oltilE-l(D) AHofl ^^5^]^ ^ o;i^ ^oj- 

<54> ne^ig a>oi^e|- B^^li^iBl(Q2)^ ^ ^H(cut-off) -g-^]- 2.^oii xiTll^cf. itj-e}. 

^^(ICl)^ ^1 3 €(W3) «cJ-^^S. ^* ^ 2fl^l-<y (Latch-Up) ^'S"* ^ Si 
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<55> 2 ^(W2) 1^-^^ ^<?1 <^«^(BR)^ 7)^^ ^1 1 ^(WD^l ^1 1^ ^^ <^^(320):2l- ^ 

^1 m^^l^E] (Bipolar Junction Transistor : BJT)(Q2)* ^^^^>«^ ^1 1 € 

(Wl)S-?-E^ ^] 3 €(W3)S = ^ ^l-^«^>^ 
<56> icfel-Ai ^^1(300)^ Efl^H A], b11:b(P1)s. Jl^<a-ol ^7l-£l<H£ 2fl^l-«a 

(Latch-Up)<Hl «oM^ ^ ^-£^1 ^^l(300)«fl ^^o] ^aJs]^ o]- 

* ^ 9X^. 

<57> -£ 321 ^ ^^ofl 4€- '^^(BR)^ ^til*>^ ^£^1 ^^1(300)^ ^1 2 ^(W2) 

^ 2fl<^l "^^^ i 1^ #Hfl^ P €(PW)^ 2b%^^S.S. ^'U ^ 9X^. -£ 1^ ^ 

2flo^ P ^(PW)^ ^^-6: 12X(Xfe Hflo] o>o. XAl^>^ cj-o^olcf.)^ ^A]^ nfl 

<58> £ 4S. %v^§i.ig^ 2 ^(W2)^ '^^(BR)ol 1 ^(Wl)^ l-^^-i^V^ T^^tl 

^ ^1^. ^1 2 ^(W2)2^ '^'^(BR), ^ 3 ^ti. €(SW3)ol 2fl = (Pl)7l- ^^S]^ ^] 1 

€(W1)# /^l 1 €(W1)34 ^^^}?]] l3ll^l£|<Ho> ;01 1 ^(W1)<H1A-1 ^^5^^ 

^^(IC1)» J:3i)-^^s- ^ 9X^. 

^n^'^^'Hl 71^11^ ^m^}7] >^>-g-^ oVMi=f. nsls.^ ^ 7l# 

^-a- <^1^^ ^<^li=f. 4^1-^1 ^ ^^^^ ^^t!: 7l#^ ^J^'^^^ ^^^^'^^^ 7l 
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<60> Aj.^^ a].<4 ^o] ^ ^x^6\] ^^1^ ^^'>\] ^^"y-^ <?l7H>cx^ Eflr^iB 

» ^ 2fl^l-«a(Latch-Up)<Hl sltb ^ ^£^1 ^^Hl ^^S^^ 
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1] 

^Wl«>^ ^1 1 ^(well) ; 

^^l-¥-<Hlfe 2^ '^^^ ^wj^rV^ ^] 2 ^ ; 

^7] 2 ^ ^-^^ 

^1 1 ^oM ^1 1^ ^'JO- <^^Jif ^^^1 wl-ol^el- H^^l^Ei (Bipolar 
Junction Transistor : BJT)S ^'^J^H ^1 1 ^7] ^] 3 -tS. 

2] 

^7] cg^Ji). ^7] 1 ^ A>ol6ll Ufl^lSlD^ ;H1 2^ ^-iV ^^l^rV^ 1 

€ ; 
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[^^*c^ 3] 

^1 2*oHl 3X^^^, ^7] ;H1 1 H-a. 

P JL, ^7] ^] 1 A^ti. ^7] 4 2 ^^<^]^ ^7] ^] 1 ^^O] 

^7] ^1 2 A-^ti. 

P ^7] 2 ;H1 2 '^^<^1^ >^7l 1 ^o^o] 0171.3^^ ^ 

^ ^^^^ t}^ «V£^1 ^^^1. 
4] 

^1 ^7l ^1 3 A^ti 

N ^^7] 3 A-^y. >a-7l ^1 1 ^-a- «^^<H]^ 2 ^^o] oi7].s)^ ^ o. ^ 

51 

^>7i ^1 2 ^<a-^. 

^7] ^] 1 cg^^ ^1-71 1 2 ^ 3 A^ti. 

1 cg^o.s wV^^ll-el- B^^liE^^ wflol^sq- olnl&l X\.o]6\] ^wj-^ 

61 

^^7l 1 € ^ ^7l ;H1 3 €^ N €^ ^^i-^S ^S.^] ^^1. 
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I^^^^J- 7] 

^1 2^ ^n^^S. ^#01^1^ y^S.^] ^^1. 

^71 ;H1 1^ '^^^ N ^ ^^^SlJi, 2«§ <^^^ P ^ 1:^ 

101 

^1 1«J-<^1 9X^^^, ^7] ^1 2 ^21 ^7] 
[^^^IJ- 111 

^1-21 ^(depict ion) ^Ell(type)2l H^^^l^E^^ oV-i- ^ ^^i^S. 
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ul^l-Jl. ^7] P ^ ^'^o^S. ^] 1 N€(well) ; 

2 ^«l*>:il. 

131 

^1 12*J-<^1 9X^^^. ^7] >)1 1 P 

<^^2|- 1 m ^M"^] tifl^lSli^ P^ '^^^ ^til^V^ 1 A^ti. 

P€ ; 

^7] ^<?1 ^7] 4 2 m ^H^^l n^]^^ P^ ^-a: ^til*>^ ^1 2 A^ti. 

P€^ ^yj^l-^ ^^^S. sr>^ aVS^l ^^1. 

l^i^^^ 141 

^^7] 1 N €^ ^1-71 >ll 1 A^a. P ^s] ^ ^7] 

cg^o^ ^A]. cg^ o. Hj-olf-e^ (Bipolar Junction Transistor : BJT)* ^ 
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S.^] ^1-^1. 
[^^^ 151 

i^^^^^ 16] 

^7] ^] 1 '^^•^l <?l7]-£l^ ^ tiHol^ 

17] 

^1 i2*J-ofl Xi^^i, ^7l ^] 1 p^fil 

l^i^^^ 18] 

^1 12*ch<Hl ^7l 2 N€^, 

#2^-51 (depletion) ^Bfl(type)^ £^ B^^l^Ell- i?>l- ^ oj^ ^^o.^. 
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^ <a^>: 2003/11/20 
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N3 -T. 




^ '^^V: 2003/11/20 
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